Formatting of On-Orbit Hearing Assessments (OOHA's) on ISS by Danielson, Richard & Fine, Kelly
Kelly Fine –April 26, 2011
Texas Aerospace Scholars (TAS) Intern
Internship mentor:  Dr. Richard Danielson
Audiology and Hearing Conservation, JSC/SD38
http://sd.jsc.nasa.gov/sd13/auhcon/default.aspx 1
https://ntrs.nasa.gov/search.jsp?R=20110011632 2019-08-30T15:36:01+00:00Z
 Superior, Wisconsin
 B.S. Biology / 
Chemistry minor
 Texas Aerospace Scholars
 NASA Space Research Grant
 Southwestern Oklahoma State University –
Research Assistant 
 Texas High School Aerospace Scholars program
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 Hearing & Hearing Loss Prevention among 
crewmembers
 Roles and tasks during internship in 
Audiology Clinic
PROJECT   Formatting of OOHA data :
 BARRIOS templates
 Results / Conclusions
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 Improve mission success
U d t di   i l   l   n ers an ng s gna s, a arms,
and instructions
 Important for communication
 Be able to hear and be heard
 International Space Station 
conditions
 Enhance quality of life (life‐long)
Expedition 26 crew
http://www.nasa.gov/images/content/506550main_exp26_greeting_med_thum.jpg 4
C id   ff t   f   fli ht d l l  ons er e ec s o space g soun eve s on:
Risks for developing hearing loss  
( )permanent, temporary
*Possible disruptions of crew sleep due to noise
*Interference with speech intelligibility and 
communications due to noise
*Possible interference with crew task performance due to 
noise
*Possible reduction in Alarm Audibility due to noise
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 Engineering controls, flight rules
 Hearing Loss Prevention (HLP) 
program
 Hearing Protection
 Periodic monitoring of hearing
 What’s needed of an intern?
 Comprehensive review and audit of 
hearing data from Increments 1‐
current
 Update data in EMR as necessary
 Develop a protocol for displaying 
data in reports
Prophonics picture:  
http://www.sensaphonics.com/wp‐content/uploads/er_series_main.jpg
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 Gain knowledge regarding:
 Hearing function
 Risks of excessive noise exposure 
 Strategies for hearing loss prevention
 Ed ti  i  h i   ti   t  uca on n ear ng conserva on, cus om
ear‐ware, fit‐checks
 Audit all Electronic Medical Record 
(EMR) for completeness of On‐orbit 
hearing assessment (OOHA) data and 
Pre/Post‐flight audiometry entries
 Integrate all OOHA data found in 
Sharepoint into EMR records and plots
 Update Audiology Procedures and 
Policies
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 Hearing Threshold – the softest tone that a person can detect at 
least 50% of the time
A di t  h i   iti it  i  t   f l d   u ogram‐ repor s ear ng sens v y n erms o ou ness
(hearing level) and pitch (frequency)
 Standard Threshold Shift‐ Permanent Threshold Shift (PTS) or 
Temporary Threshold Shift (TTS).  
Standard Threshold Shift
+/= 5 dB 
NO CHANGE
(At any freq)
(10dB CHANGE, 
averaging 2,3,4 kHz)
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Audiometry can reveal  Permanent Threshold Shift
On-Orbit Hearing 
Assessment (OOHA) 
can reveal Temporary 
fThreshold Shi t on ISS
OOHA 
Training
Baseline  
audiometry, 
Baseline OOHA
OOHA
L+14, 
once/month 
thereafter
OOHA
once/45 days 
thereafter
Post‐flight 
audiometry
R+1 to R+3
Annual 
Audio‐
metry
R+30
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OOHA data can be formatted into a conventional audiogram and detect 
temporary threshold shifts (TTS) while on the ISS.
Audio Results]
Name=CDR
Date=08/13/2003
Time=16:18:34
ChartName=
NumberOfFrequencies=20
Freq0=250
LeftEarThreshold0=29
RightEarThreshold0=31
Freq1=500
LeftEarThreshold1=25
RightEarThreshold1=29
Freq2=1000
LeftEarThreshold2=18
RightEarThreshold2=18
Freq3=2000
LeftEarThreshold3=18
RightEarThreshold3=18
Freq4=3000
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 Why was BARRIOS program designed?
A:  Excel charts were disproportional; needed to be displayed and plotted 
correctly to ANSI (American National Standards Institute) standards
 BARRIOS program was implemented by previous intern Amy Oliver
 What types of comparisons can we see within the BARRIOS program?
A:  Baseline / Annual Audiograms
Pre / Post‐flight data
Baseline OOHA / 4‐5 OOHA’s
Why show comparisons?
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 Updating templates for 
displaying data in 
functional plots for data 
review and patient 
education
 Posting audiologist’s 
signed OOHA reports on 
Audiology Sharepoint site 
as Lab Reports for 
audiologist’s approval and 
release to flight surgeons
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ISS OOHA
Sharepoint EMR
d l lAudiologist
Flight Surgeon/Crewmembers
Au io ogy Temp ates
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No change
No change Slight changes 
d i   i iur ngm ss on
15
Change from 
Post‐Flight
Pre‐Flight
Change from 
l h
Pre‐Flight
Pre‐F ig t
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 Became educated about 
Audiology and Hearing Loss 
Prevention
 Created custom templates 
for reports to patients and 
health care providers
 Created procedure for 
generating expedited 
displays of OOHA and 
audiometric data 
 Updated other Audiology 
procedures and policies for 
Clinical Services Branch JSC Building 8 Clinic
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 Shovel snow!
G d t   ith B S   ra ua e w . .
Biology 
 Continue to work in 
clinical health sciences
 Advocate Hearing Loss 
Prevention!
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 Professional growth and accomplishments
 Experience with documenting Procedure and 
Policies
 Professional formats, citing sources correctly 
 Becoming familiar with Microsoft: Excel, 
PowerPoint, and Word
 Improving public speaking
 Exposure to real work experience
 Multiple Tours 
 JSC, Houston
 Activities
 Challenger Center “Family Space Night” Brazos 
Bend State Park
 League City Animal Shelter
 College Aerospace Scholars  (CAS) mentor 
 Ballroom Dancing
 Referee at First Tech Challenge – High school 
Regional competition at San Jacinto College
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 Dr. Richard Danielson
 Mary Wear
 Elisca Hicks
 Mary A Johnson
 Katherine Crouse
 Jessica Cejka
.
 Gidget Gallow
 Paula Barton
 Thalia Kennerson
 Leona Thomas
 Tracie Conn
 * Everyone who made 
 Denise Patterson
 Lisa Marak
this experience possible 
and an honor to work 
here!
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